Chordin-like CR domains and the regulation of evolutionarily conserved extracellular signaling systems.
In fruit flies as well as in humans the Short gastrulation (Sog)/Chordin protein functions as an antagonist of the signaling of decapentaplegic (Dpp)/bone morphogenetic protein (BMP) in the extracellular space. Such antagonism inhibits Dpp/BMP signaling by blocking its binding to the receptor. Modulation of Dpp/BMP signaling is phylogenetically conserved and is a key step for the establishment of the dorso-ventral axis in vertebrates and invertebrates. Molecular studies have shown that the inhibitory activity of Chordin on BMP resides in specific cysteine-rich (CR) domains. Interestingly, Chordin-like CR domains are present in a growing number of extracellular proteins, several of which appear to be involved in BMP signaling regulation. We review here the conservation of the Chordin and Sog proteins, and in particular their functional domain, the CR domain. We discuss how the study of CR domains may provide a general mechanism for the regulation of growth factor signaling in the extracellular space.